Analysis of circadian blood pressure rhythms
Sir, We read with interest the observation by Davies et al (1984; 52: 93-8) on the circadian rhythm of blood pressure. The authors state that Millar-Craig et al reported a second peak of blood pressure in the early evening. ' We consider that this is not a correct citation, as Millar-Craig et al reported that ". . . blood pressure fell progressively during the day and rose in the early hours of the morning."
Davies et al mention the difficulties in quantifying variations in the blood pressure. Some of the basic work on rhythmic blood pressure changes (summarised in2) deals with Figs. 1 and 3 of the original publication. ' The problems inherent in describing ambulatory intra-arterial blood pressure patterns have been recognised by several groups of workers. We find it difficult to accept that Halberg's cosinor analysis would be able to provide sufficient accuracy in this case. As we understand it, the technique consists of fitting a single 24 hour cosine curve to the data using the method of least squares. Variables such as the amplitude, mesor (average value), and acrophase (timCorrespondence ing of the peak relative to an arbitrary time origin) are then measured from the fitted curve. The pattern of blood pressure is not symmetrical within a 24 hour cycle; for example, a single cosine function would be a very poor fit to the systolic data in Fig. 1 of our paper. This observation appears to be confirmed by the work of Murnaghauret al in their study of blood pressure in pregnancy.2 The single cosinor technique failed to give sufficient resolution to describe other than gross features of the blood pressure patterns. Walsh and Goldberg also found that significant components were present at higher frequencies.3 Detailed studies by Sayers4 indicate the presence of several concurrent patterns, posing severe problems in any detailed statistical analysis 'across patients. More recently, the same group has suggested a set of procedures for pattern analysis of these records, relying more on measurements from each record than on a priori models.5 These procedures are at present being applied to blood pressure data from a variety of sources.
In active untreated subjects the timing of the acrophase must be heavily dependent on the time of waking since this is the event which has the greatest effect on blood pressure. This would tend to place the acrophase at approximately 14 hours before waking-that is, at 1800 or so, and this has been the finding of several workers.36 It is hard to see how this would provide any illumination of our observed shifts in the nadir of blood pressure at around 0100-0300. For critical studies we now compile our data relative to waking time as well as to absolute clock time.
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